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MORE SHEEP PER ACRE 
The Avondale Stocking Rate Experiment 
By L D. WHITE, R. J. LIGHTFOOT and R. N. GLENCROSS 
THERE is now ample evidence that stocking rates well above the usual district levels 
can be carried in the Avon Valley. However, many aspects of increasing stocking rates 
st i l l require investigation, particularly wi th lambing ewes and young sheep. 
An experiment to investigate some 
effects of increased stocking rates on wool 
and fat lamb production from Merino ewes 
was started early in February, 1964, at the 
Avondale Research Station, Beverley. It 
is also hoped to determine whether 
increased levels of superphosphate appli-
cation will be needed as stocking rates are 
increased. 
As this is an experiment, and not a 
demonstration, the management systems 
used are not necessarily recommended for 
farm practise. In fact, it is unlikely that 
a system as rigid as that imposed by 
experimental procedure would ever be 
followed on a farm. However, it is expected 
that the results will eventually be used as 
a basis for farm recommendations. 
Weighing ewes in the Avondale 
experiment. Monthly records of 
liveweight are maintained 
THE AUTHORS: L. D. White, B.Sc. (Agric.)—District Agricultural Adviser at Geraidton, formerly stationed at Northam. 
R. J. Lightfoot, B.Sc. (Agric.)—Sheep and Wool Adviser, currently attached to Sydney University School of Animal Hus-
bandry. R. N. Glencross, B.Sc. (Agric.)—Research Officer, Plant Research Division. 
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General Result 
To date, the quantity of meat and wool 
produced has been high by district stan-
dards, but some problems have arisen. 
Two and two-thirds ewes per acre have 
been carried for more than two years with 
no hand feeding. They produced 62.1 lb. 
of wool and 88.5 lb. of carcass meat per 
acre during the first two years. 
The major problem has been the low 
lambing percentage. 
Rates of superphosphate application 
greater than 60 lb. per acre have brought 
no increase in pasture or animal produc-
tion. 
THE EXPERIMENT 
Location 
Avondale Research Station is Ave miles 
west of Beverley, lying in the narrow 
divide between the Avon River and its 
tributary the Dale. 
Soil type 
Within the Avon valley extensive erosion 
has developed shallow soils over meta-
sediments and intrusive igneous country 
rock which outcrop frequently. This is 
typical of the experimental site. The soil 
varies from a grey brown to red loamy 
sand, in parts becoming gritty or a little 
more loamy. It is slightly acid, hence is 
classed as a red brown podsolic soil and is 
typical of much of the Avon valley. 
Originally the soil was very fertile on 
West Australian standards, as in the 
virgin state similar soils contained 0.010 
to 0.015 per cent, phosphorus. Good crops 
could be grown without fertiliser. 
Climate 
The Beverley district has a reliable 
winter rainfall, giving a growing period 
Avondale Research Station is four 
miles f rom Beverley in the Avon Valley 
and has an annual rainfall of 1 5 i in . , 
more than 12 in. of which falls in the 
growing season. The experiment is on 
undulating, loamy, jam, wattle and 
York gum country. 
Progress results of the experiment 
indicate that at least 2 f Mer ino ewes 
per acre can be carried on good sub-
clover based pasture on similar country 
in the Avon Valley; an annual output 
of 30 lb. of wool and 40 lb. of fat lamb 
carcass per acre can be expected at this 
stocking rate. 
of about five months. The germinating 
rains are variable and commence between 
April and June. 
Details of seasonal distribution and 
intensity of the annual 15.6 inches are 
shown below. 
The first two seasons of this experiment 
have been extremes both in the continuity 
of germinating rains and the reliability 
of finishing rains. 
These have had marked effect on 
pasture growth and botanical composition 
which also have been reflected in aspects 
of animal production. 
In 1964, pastures germinated in April 
but most plants died because no follow-up 
rains fell in May. Consequently, feed was 
limited in winter, but spring growth was 
exceptionally good. In contrast, in 1965, 
pastures germinated early in May and 
winter growth was exceptionally good; 
September, 1965, was a dry month and 
spring growth was poor. 
MONTHLY TOTAL RAINFALL 
Points 
Year Jan. 
1964 1 0 
1965 4 
Feb. Mar. Apr. 
0 | 7 
25 [ 20 
Average (39) 23 49 75 
200 
13 
85 
May 
10 
207 
June 
529 
422 
213 320 
July 
439 
303 
Aug. j Sept. Oct. Nov. 
232 
298 
131 
67 
305 | 217 1 100 
83 
162 
80 
2 
134 
49 
i Total 
Dec. May-
Oct 
9 
76 
42 
1,424 
1.459 
Total 
Annual 
1,635 
1,731 
1.235 I 1.595 
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Because such variation exists from year 
to year, results from this experiment will 
of necessity have to be considered over 
many seasons so as to have a sound basis 
for any recommendations. 
Paddock History 
Over a 28 year period 2,130 lb. per acre 
of superphosphate have been applied. In 
the last 18 years 80 lb. per acre have 
been applied annually. Dwalganup sub-
terranean clover was established in 1935. 
Eight crops have been grown since 1925 
but only three in the last 18 years. The 
last crop was in 1957. 
Treatments 
The stocking rates are 2, 2§ 3i and 4 
ewes per acre. These are combined with 
annual applications of 60, 120 and 180 lb. 
of superphosphate to give 12 treatments, 
as shown in the table. Each treatment is 
repeated once, so that there are 24 plots 
in all. 
Table of treatments 
Treat- I N u £ l b e r | Paddock ! Stocking i Super 
ment ° „ size rate rate 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
acres 
6 
6 
6 
4.5 
4.5 
4.5 
3.6 
3.6 
3.6 
3 
3 
3 
ewes/ 
acre 
2 
2 
2 
21 
2§ 
2J 
3* 
3* 
3J 
4 
4 
4 
Ib./acre 
60 
120 
180 
60 
120 
180 
60 
120 
180 
60 
120 
180 
Each treatment is repeated once, to give 
a total of 24 plots in the experiment. 
There are 12 ewes per plot and the 
stocking rate is varied by varying the 
paddock size (paddocks are 6, 4.5, 3.6 and 
3 acres). 
The 348 maiden Merino ewes in the 
experiment were weighed during the first 
week in February, 1964 and divided into 
12 weight groups. One ewe from each 
weight group was allotted to each of the 
24 plots, at random. The 60 remaining 
ewes were kept as a replacement flock to 
maintain numbers as deaths occur. 
The ewes were then shorn and placed 
on the plots; 
General Management 
Mating is started on February 15 each 
year. One Southdown ram is allotted to 
each plot, providing a ram percentage of 8. 
The rams are run with the ewes for 
eight weeks. 
Each ram is moved to a different plot 
each week so that each plot has eight 
rams during the mating period. This 
minimises the possibility of variations in 
the rams' fertility affecting the experi-
mental results. 
The system of grazing management has 
been "set stocking." That is, the same 
ewes have remained on the same plots 
since the beginning of the experiment. 
Lambs are run with their mothers until 
sold. They are weighed at 14-day intervals 
and lambs of 60 lb. liveweight or over are 
marketed. Those remaining by the middle 
of November are then sold regardless of 
weight. 
Ewes are shorn during the first week in 
February. The sheep are not hand fed 
unless body weights drop to a level where 
deaths are likely to occur. 
Superphosphate 
Rate of superphosphate has, as yet, had 
no measurable effect on animal or pasture 
production at any stocking rate. There-
fore in the following discussion on stock-
ing rate, the figures are the average of six 
plots—the three rates of super and two 
replications. 
Hand Feeding 
During the summer of 1964-65, sheep 
on four of the six plots stocked at 4 ewes 
per acre and one at 3£ were hand fed. 
Hand feeding on these plots started on 
December 25 with | lb. of wheat per head 
per day. This was gradually increased to 
J lb. per head per day by February 2. 
Feeding was twice weekly. In mid March, 
I lb. hay per head per day was added to 
the ration. 
The last feed was given on May 11, three 
days after the opening rain. 
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In all, 64 lb. of wheat and 42 lb. of oaten 
hay, worth about $1.70 was fed to each of 
the ewes on these five plots. 
No hand feeding was necessary until 
March during the 1965-66 summer. 
Body Weights 
Body weights were low when the trial 
started, the group averaging only 75 lb. 
a head. An above-average number of small 
ewes in the experimental sheep has been 
reflected in below-average body weights 
in the trial so far. 
Weights reached a peak in mid October, 
were maintained during November and 
December, then gradually declined to a 
minimum immediately after the opening 
rains. 
A feature of the body weight trends has 
been the rapid improvement in condition 
after the opening rains. Even with the 
late break in 1964, when the season did 
not open until early June, at 2 sheep per 
acre weight gain was rapid three weeks 
later. Even at 4 sheep per acre some 
weight had been gained. 
The pattern was similar with the early 
May break in 1965. 
This is contrary to popular belief, but 
conforms with the results of other trials 
conducted in the cereal and sheep areas 
of Western Australia. 
Differences between stocking rates have 
not fluctuated as much as was expected. 
The 2 per acre sheep remained about 3 lb. 
heavier than 2§ per acre sheep during the 
summer months. This increased to 8 lb. 
during mid winter and dropped back to 
3 lb. by early summer. The difference 
between the 2§ and 3£ per acre sheep was 
smaller, varying from 1 to 2 lb. during the 
summer, to 4 to 5 lb. in mid winter. 
In general, the condition of the sheep 
was disappointing during the summer of 
V 3 3 /4 V5 2/6 */7 2S/7 Z6/8 "/9 2VlO i a / U % V% l5/2 */3 ^ l3/5 l \ ^ 7 ^ 8 ^ 9 ^10 9<il \l \ 
DATE 
1964 
~+ 1965 -»[ »•« 
Fig. 1.—Liveweight trends at three stocking rates, 1964-65 
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Experimental ewe with new-born lamb. Lambing percentages 
were generally low at all stocking rates; low body weights at 
mating time are thought to have contributed to low 
conception rates 
1964-65. This was fairly common in this 
district and was probably due to the low 
clover and very high wild geranium con-
tent of the pastures occasioned by the 
false break to the season in the previous 
autumn. 
The sheep entered the 1965-66 summer 
in much better condition, and the better 
quality of the dry pasture should improve 
their performance. At shearing they were 
8 to 10 lb. heavier than in the previous 
year. 
Mating 
Mating records were obtained with Sire-
sine harness on the rams. Crayon colours 
were changed weekly and all ewes marked, 
recorded. 
The maiden ewes in 1964 mated readily. 
After four weeks only five ewes had not 
been marked and only four failed to take 
the ram during the mating period. 
The 1965 pattern was similar, with only 
three ewes not mating in the first four 
weeks and only one failing to mate at all. 
The number of ewes returning to service 
made it obvious in both years that lamb-
ing percentages would be low, but this was 
not due to lack of opportunity to conceive. 
Lambing 
Lambing commenced shortly before the 
middle of July. Results are given in 
Table 1. 
Table 1.—Summary of lambing percentages 
Year 
1964 
1965 
Lambs 
born 
to ewes 
mated 
/o 
77 
62 
Lambs 
marked 
to ewes 
mated 
0/ 
/o 
66 56 
Lambs 
sold 
to ewes 
mated 
% 
64 
55 
The lambing percentages were generally 
low, but there were no differences attri-
butable to stocking rates. 
At least part of the reason for the low 
conception rate may have been the low 
body weights at the time of mating. 
Lamb Losses 
Lamb deaths from birth to marking were 
14 per cent, in 1964 and 13 per cent, in 1965. 
Carcasses were examined in the Animal 
Health Laboratory. Numbers and causes 
of deaths have conformed to the normal 
pattern as described by Dennis in the 
Journal of Agriculture for December, 1965.* 
3 C 0 T 
E 2 00-
o 100 
OF WEEK 
Fig. 2.—Histogram showing the numbers of ewes remaining 
unmated at the end of each week during the first four 
weeks of mating during 1965 
•Dennis, S. M. (1965).—More light on lamb losses. J. Agric. W. Aust. 6 (Ser. 4): 686. 
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Ewe Losses 
To date, ewe losses have been normal; 
there have been 14 deaths, or 5 per cent, 
of the original flock. 
Birthweights 
Birthweights have been high on the 
average, with little difference between 
stocking rates. Because ewes were lambing 
in July on green feed they made substantial 
weight gains at all stocking rates for the 
month before lambing started. As a result, 
birthweights were good at all stocking 
rates despite differences in the actual body 
weights of the ewes. 
Table 2 .—Lamb birthweights 
Stocking Rate 
1964 Birthweight 
Ewe gain 15/6 to 16/7 .... 
Ewe weight 16/7 
1965 Birthweight 
Ewe gain 10/6 to 14/7 .... 
Ewe weight 14/7 
2.0 
lb. 
9.6 
14 
I I I 
10.0 
14 
107 
2.7 j 3.3 [ 4.0 
lb. 
9.6 
9 
101 
8.9 
12 
99 
lb. 
9.0 
8 
95 
9.7 
12 
95 
lb. 
9.3 
6 
91 
9.3 
10 
95 
Lamb Growth 
Lamb growth rates initially approxi-
mated i lb. per head per day at 2 ewes 
per acre. Growth was no slower at the 
higher rate; of stocking. It slowed rapidly 
as the herbage matured and had virtually 
stopped by mid November. 
In the first season, 62 per cent, of the 
lambs reached 60 lb. liveweight by mid 
November; 4 per cent, were stunted or 
deformed and considered unsaleable and 
the remainder were sold as lightweights. 
In 1965, 65 per cent, reached the 60 lb. 
liveweight by mid November; 2 per cent, 
were considered unsaleable. 
The percentage of carcass weight to 
liveweight also dropped as the season 
advanced. A different form of management 
would be necessary to increase the average 
weight of lamb. The lambing date could 
perhaps be advanced two weeks without 
greatly increasing the chance of hand 
feeding or of low birthweights. Lambs 
sired by Dorset rams are reputed to take 
one to two weeks less than those sired by 
Southdowns to reach a carcass weight of 
about 34 lb. (Davenport, 1957—unpublished 
data). Dorset Horn sires might therefore 
be preferable under the conditions of this 
experiment. 
Grass Seeds 
Grass seeds have proved a problem, 
particularly in 1964 when the area was 
dominated by wild geranium. It was 
necessary in both years to shear remain-
ing lambs in October. (In an experiment 
at Coorow where lambs were unshorn 45 
per cent, were rejected at slaughter for 
grass seed damage.) 
Meat Production 
Despite the low lambing percentage and 
the failure of lambs to finish as well as 
hoped, the quantity of meat produced per 
acre has been substantial by district 
standards. 
Table 3 .—Meat production (carcass weight) 
Stocking 
Rate 
ewes/acre 
1964—2.0... 
2.7 
3.3 
4.0. . . 
1965—2.0.... 
2.7. . . 
3.3 .... 
4.0.... 
Number 
Sold 
50 
46 
45 
44 
41 
36 
44 
38 
Meat 
per 
Lamb 
lb. 
29.2 
28.8 
28.3 
27.3 
29.7 
29.5 
29.1 
28.4 
Meat 
per 
Ewe 
lb. 
20.3 
18.4 
17.7 
16.7 
16.9 
14.8 
17.8 
15.0 
Meat 
per 
Acre 
lb. 
40.6 
49.1 
58.5 
66.7 
33.8 
39.4 
59.2 
59.9 
Dress-
ing 
% 
49.1 
49.0 
48.2 
47.6 
49.4 
49.0 
48.5 
48.5 
Table 3 shows that in both years, the 
average carcass weight per lamb and the 
carcass weight as a percentage of the live-
weight have decreased with increasing 
stocking rate. In 1964, the amount of 
meat produced per ewe mated also 
decreased with stocking rate. 
In 1965 however, there was no relation-
ship between stocking rate and meat pro-
duction per ewe. This is because marking 
percentage was the over-riding factor in 
deciding meat production per ewe; this 
bore no relationship to stocking rate in 
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1965, although it had shown a tendency to 
do so in the previous year. 
The most important figure to the fat 
lamb producer is the amount of meat pro-
duced per acre. This increased up to the 
highest stocking rate in both years. 
Meat Qualify 
The carcass quality was assessed by 
obtaining detailed gradings from the W.A. 
Meat Export Works. The gradings at 
moderate stocking rates were little below 
the general Research Station average and 
only dropped badly at the highest rate. 
Table 4 shows that the percentage of 1st 
grade carcasses fell as stocking rate 
increased; 2nd grade carcasses increased 
and 3rd grade remained the same. 
Although the percentage of 1st grade 
carcasses fell, the amount of 1st grade 
meat produced per acre increased sub-
stantially up to the 3.3 sheep per acre 
rate. 
Table 4 . — M e a t quality 
Stocking Rate 
ewes/acre 
1964—2.0 
2.7 
3.3 
4 .0 
1965—2.0 
2 .7 
3.3 
4 .0 
1st 
Grade 
o/ 
58.0 
52.2 
46.6 
34.0 
61.0 
52.8 
59.1 
39.5 
2nd 
Grade 
/o 
28 0 
36.9 
44.5 
52.3 
24.4 
39.0 
27.3 
47.4 
3rd 
Grade 
% 
14.0 
10.9 
8.9 
13.6 
14 6 
8.3 
13 6 
13.2 
1st 
Grade 
per 
Acre 
lb. 
23 6 
25.6 
27.3 
22.6 
20.6 
20.7 
35.0 
23 6 
Wool Production 
Wool production has been maintained at 
a satisfactory level. Cuts per head were 
lower in 1966, reflecting the harder condi-
tions during the late summer in 1965. 
The effect of increasing stocking rate 
has been to slightly reduce the amount 
of wool cut per head and greatly increase 
the wool produced per acre. The high 
level of wool production at 4 ewes per 
acre in 1965-66 is a reflection of the hand 
feeding given to four of the six groups at 
that stocking rate. In 1964-65 there was 
no difference between the 3£ and 4 sheep 
rates on greasy fleece weight, but there 
was a difference in clean fleece weight. 
Table 5 .—Wool production 
Stocking 
Rate 
2.0 
2.7 
3.3 
4 .0 
1964-65 
G.F.W. 
per 
head 
lb. 
12.8 
12.3 
11.3 
11.4 
C.F.W. 
per 
head 
lb. 
9 .2 
8.8 
8.1 
7 .8 
G.F.W. 
per 
acre 
lb. 
25.6 
32.8 
37.7 
45.6 
1965-66 
G.F.W. 
per 
head 
lb. 
I I . 1 
11.0 
10.6 
11.2 
G.F.W. 
per 
acre 
lb. 
22.2 
29.3 
35.3 
44.8 
G.F.W. = Greasy fleece weight. 
C.F.W. = Clean fleece weight. 
Wool Quality 
The quality of the wool produced was 
average for the type of sheep used in the 
experiment. The lower cut per head at 
higher stocking rates was the result of a 
shorter staple and a finer fibre. The in-
creasing fineness with increasing stocking 
rate is shown by the increasing average 
number of crimps per inch and the greater 
number of fleeces of higher quality number. 
The difference in wool cut per head 
between the 3^ and 4 sheep per acre rates 
was masked by the lower yields at the 
higher rate. Stocking rate experiments 
with wethers at the Wongan Hills Research 
Station have also shown a decline in per-
centage yield with increasing stocking 
rate. 
The fleeces at all stocking rates were 
seedy and had to be skirted heavily. 
Table 6 .—Wool quality 
Stocking 
Rate 
2 
n H 
4 
Yield 
/o 
71.4 
71.1 
71.4 
68.3 
Staple 
Length 
Ins. 
3.7 
3.6 
3.6 
3.5 
Crimps 
per 
inch 
7.7 
7.8 
7.9 
8.1 
Number 
Fleeces, 
56's 
21 
19 
15 
12 
Number 
Fleeces, 
60s 
24 
25 
33 
38 
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Internal Parasites 
Whenever higher stocking rates, par-
ticularly with set stocking, are discussed, 
the possibility of increasing trouble with 
internal parasites always causes much 
comment. For this reason, Mr. R. Butler, 
Senior Veterinary Parasitologist in the 
Department of Agriculture, has examined 
faecal samples taken regularly from both 
ewes and lambs in the experiment. 
Before the experiment started, the area 
had been spelled for more than four 
months. The ewes were all drenched with 
Thio-bendazole early in December. The 
ewes should therefore have had a low level 
of parasitism and the paddocks should 
have been very clean at the start of the 
experiment. 
The ewes are drenched annually, early 
in December, this being the only drench 
planned unless trouble with worms 
becomes apparent. 
To date, this programme has kept worm 
burdens at a very low level. Only an 
occasional ewe or lamb has had a measur-
able egg count and none have reached a 
clinical level of infestation. 
This is not a complete drenching pro-
gramme for all areas and all conditions. 
It does, however, illustrate that internal 
parasites can be controlled in sheep set-
stocked at high stocking rates if a control 
programme appropriate to the particular 
conditions is followed. 
Pasture Production and Growth 
Progressive reductions in pasture avail-
able to the animal at any time of the year 
were recorded with increasing stocking 
intensity. 
The marked seasonal differences show 
in pasture growth; the poorer critical 
winter period growth in 1964 contrasts 
the excellent germination and abundant 
feed of winter 1965. Similarly, springs 
were a contrast—September, 1965, was 
very dry. 
Nevertheless, even with late germinat-
ing rains as in June, 1964, pasture growth 
rate was sufficient that sheep gained 
weight immediately, even at 4 ewes per 
acre (see Graph). Over the 6 to 7 month 
dry feed period, however, feed was inade-
quate on most of the 4 ewes per acre plots 
and some 3J ewes per acre plots in both 
years. 
Considerable dry material remained in 
the more lightly stocked paddocks at 
about the time of germination of the 
following year; this indicated inefficient 
pasture utilisation. 
The effects of continuous heavy grazing 
on pasture growth are not clear after two 
very different seasons, but assessments 
show that total production was about the 
same in both seasons—4,200 lb. per acre 
dry matter. 
With a late germination higher stocking 
appears to reduce total production, but in 
a good year such as 1965, this is not so; 
in fact growth rate may be increased. 
For instance, in late spring, 1965, more 
feed was produced in the same time at 3 i 
and 4 ewes per acre than at lower rates 
in spite of the extra sheep carried. 
Pasture Composition 
Botanical components of the pasture 
have shown large seasonal differences, and 
superimposed over these is the effect of 
Table 7.—Pasture available 
(lb. per acre dry matter) 
Stocking 
(ewes/acre) 
2.0 
2.7 
3.3 
4.0 
August 4th September 15th November 15th* April 30th 
1
 i 1 1964 1965 1964 1965 1964 1965 1965 1966 j 
570 1,190 
390 680 
200 420 
160 350 
1,320 1,740 3,370 2,160 2,000 1,010 
830 1,390 2.280 1,750 1,130 820 
710 1,000 1,880 1.650 410 480 
590 840 1,740 1,450 360 320 
* Includes a surface burr accumulation. 
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Table 8.—Botanical composition 
(Per cent, by weight, September) 
Stocking 
(ewes/acre) 
2.0 
2.7 
3.3 
4.0 
Clover 
1964 
3.4 
5.4 
10.0 
13.7 
1965 
53.7 
47.8 
49.6 
39.9 
Grass 
1964 
30.9 
31.6 
33.6 
23.3 
1965 
25.3 
15.6 
8.5 
8.7 
Erodium 
1964 
65.8 
63.5 
54.8 
63.0 
1965 
19.8 
36.6 
42.0 
51.5 
stocking rate. Grasses are severely 
reduced by heavier stocking, whereas 
clover and wild geranium are affected 
according to their dominance in the 
pasture and to season. Either will increase 
under high stocking rates, when not the 
dominant species in the particular season. 
These changes in pasture composition 
are the complicated result of sheep pre-
ferences and plants' abilities to withstand 
heavy grazing. 
It is hard to assess the importance of 
pasture composition changes to the graz-
ing animal; such factors as seed problems 
CONCLUSIONS 
A t least 2§ Merino ewes per acre can be carried with no hand feeding on 
good Dwalganup subterranean clover pasture in the Avon Valley, wi th 
the system of management adopted in this experiment. 
Their annual level of production at this rate can be expected to be in 
the order of 30 lb. of wool and 40 lb. of lamb carcass per acre. 
The lambs are mainly of good quali ty, but of l ight weight. 
Wool quality is satisfactory, but a high level of grass seed has resulted 
in very heavy skir t ing. 
The most unsatisfactory aspect is the low lambing percentage. The 
solution to this problem is obscure. 
The failure of so many lambs to reach a satisfactory weight and the grass 
seed nuisance in both lambs and wool can probably be overcome by 
management wi th l i t t le reduction in the overall production. 
Regular use of 80 lb. per acre superphosphate for the last 18 years has 
bui l t up the soil phosphate such that max imum pasture, lamb and wool 
production has been attained wi th 60 lb. per acre superphosphate. 
Pasture from germination in most seasons is adequate for sheep set stock-
ed at 4 ewes per acre to gain weight steadily. However, growth of spring 
feed to provide for the six to seven month dry summer is not suff icient to 
consistently maintain more than 3 set stocked ewes per acre. 
Relatively high stocking rates may reduce pasture production in some 
less favourable years, but are essential for eff ic ient pasture uti l ization. 
Stocking rate increases alter botanical composit ion markedly to influence 
seed set by di f ferent plant species, chemical composit ion and feed quali ty 
of the pasture. 
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(grasses from understocking, geranium 
from heavy stocking) and subsequent 
pasture density have straight forward 
effects, but others such as feed quality 
are much more complicated. 
Pasture Quality 
Pasture quality is very difficult to 
assess, but chemical analyses of crude 
protem and crude fibre contents are use-
ful guides to quality. Slight increases 
in crude protein and a corresponding 
decrease in crude fibre indicated some 
quality improvement with increasing 
stocking rate in the 1964 season. The 
greatly increased clover content in 1965 
enhanced feed quality over the second 
summer period. 
Despite these small gains in feed quality 
at higher stocking rates, all ewes still lost 
weight when feed dried off. In an environ-
ment such as this with a long dry summer, 
the quantity of feed available for sheep 
is critical for survival without supple-
mentary feed. If pastures were not legume 
based, feed quality might assume greater 
importance. 
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NOW YOUR HEADER DRIVER 
CAN APPLY "GRAIN-GUARD" PROTECTANT POWDER 
JUST BY PULLING A LEVER WITH THE 
"GRAIN-GUARD" POWDER 
APPLICATOR 
With little effort you can apply "Grain-
Guard" as the grain enters the bin*. The 
"Grain-Guard" Applicator • Saves the 
labor of one man • Distributes powder 
evenly over the grain mass, ensuring 
maximum protection • is easily attached 
and fits all types of header bins • can also 
be operated from tractor of P.T.O. driven 
headers. 
Obtainable from: 
&<&to-&Af 
*Applying the protectant powder to the 
grain as it enters the bin has two main 
advantages. (1) The protectant powder is 
applied before the insects have a chance to 
gain a hold (2) The powder accumulates on 
grain which cannot be cleaned out of 
machine—prevents insects breeding with-
in the machine. 
A N D DALGETYN.Z.L. 
WC/301 
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